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(54) SOLID ELECTROLYTE FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid 
electrolyte fuel cell system enhancing efficiency. 
SOLUTION: Air is supplied from an air supply source to 
an air input port 6 of a fuel cell stack 1 , fuel from a fuel 
supply source is preheated in a preheater and supplied 
to a fuel input port 7 of the fuel cell stack 1 . Reaction is 
advanced under high temperature of about 1000° C 
inside the fuel cell stack 1 to generate electric power. 
Air supplied from the air supply source is passed through 
a fluid passage 5 formed between a high temperature 
heat-insulating material 3 and a low temperature heat- 
insulating material 4 and preheated to high temperature 
by the heat discharged from the fuel cell stack 1, and 
supplied to the air input port 6 of the fuel cell stack 1 . 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid oxide fuel cell system characterized by having the low-temperature heat 
insulator arranged in the periphery section of said elevated-temperature heat insulator in the 
perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and said elevated-temperature heat insulator in the solid oxide fuel 
cell system which covered the perimeter of a canister with the heat insulator while containing a 
fuel cell stack inside a canister, circulating the air supplied to said fluid passage to a fuel cell, 
and becoming hot beforehand by heat dissipation from a fuel cell stack. 

[Claim 2] The solid oxide fuel cell system characterized by having the low-temperature heat 
insulator arranged in the periphery section of said elevated-temperature heat insulator in the 
perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and said elevated-temperature heat insulator in the solid oxide fuel 
cell system which covered the perimeter of a canister with the heat insulator while containing a 
fuel cell stack inside a canister, circulating the fuel supplied to said fluid passage to a fuel cell, 
and becoming hot beforehand by heat dissipation from a fuel cell stack. 

[Claim 3] In the solid oxide fuel cell system which covered the perimeter of a canister with the 
heat insulator while containing the fuel cell stack inside the canister It has the low-temperature 
heat insulator arranged in the periphery section of said elevated-temperature heat insulator in 
the perimeter of a canister so that two fluid passage might be formed between a wrap elevated- 
temperature heat insulator and said elevated-temperature heat insulator. The solid oxide fuel 
cell system characterized by circulating the air and the fuel which are supplied to a fuel cell in 
said two fluid passage, respectively, and heating them beforehand by heat dissipation from a fuel 
cell stack. 

[Claim 4] The solid oxide fuel cell system characterized by having the low-temperature heat 
insulator arranged in the periphery section of said elevated-temperature heat insulator in the 
perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and said elevated-temperature heat insulator in the solid oxide fuel 
cell system which covered the perimeter of a canister with the heat insulator while containing a 
fuel cell stack inside a canister, circulating water to said fluid passage, and manufacturing a 
steam or warm water. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a solid oxide fuel cell system, especially relates 

to a deployment of the heat dissipation from a fuel cell stack out of a system. 

[0002] 

[Description of the Prior Art] A solid oxide fuel cell (SOFC) supplies air as an oxidizer, 
respectively by using as a fuel the natural gas desulfurized by the fuel cell stack, for example, 
and generates electricity by the reaction under an about 1000-degree C elevated temperature. 
Since it changed into the elevated-temperature condition, the fuel cell stack was contained 
inside the canister which consists of refractory material, covered the perimeter of a canister 
with the heat insulator further, and had prevented heat dissipation out of a system. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if it covered the canister with the 
heat insulator, since a part of heat was emitted out of a system through a heat insulator, the 
problem that the effectiveness as a fuel cell system fell by heat loss had it. Moreover, when it 
was going to raise the adiabatic efficiency by the heat insulator, thickness of a heat insulator had 
to be thickened and there was a problem that equipment was enlarged. This invention was made 
in order to cancel such a trouble, and it aims at offering the solid oxide fuel cell system which 
can reduce heat loss and can aim at improvement in the effectiveness of a system, avoiding 
enlargement of equipment. 
[0004] 

[Means for Solving the Problem] The solid oxide fuel cell system concerning claim 1 of this 
invention is equipped with the low-temperature heat insulator arranged in the periphery section 
of an elevated-temperature heat insulator in the perimeter of a canister so that fluid passage 
might be formed between a wrap elevated-temperature heat insulator and an elevated- 
temperature heat insulator, circulates the air supplied to fluid passage to a fuel cell, and is 
beforehand heated by heat dissipation from a fuel cell stack. 

[0005] The solid oxide fuel cell system concerning claim 2 is equipped with the low-temperature 
heat insulator arranged in the periphery section of an elevated-temperature heat insulator in the 
perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and an elevated-temperature heat insulator, circulates the fuel 
supplied to fluid passage to a fuel cell, and is beforehand heated by heat dissipation from a fuel 
cell stack. 

[0006] The solid oxide fuel cell system concerning claim 3 is equipped with the low-temperature 
heat insulator arranged in the periphery section of an elevated-temperature heat insulator in the 
perimeter of a canister so that two fluid passage might be formed between a wrap elevated- 
temperature heat insulator and an elevated-temperature heat insulator, circulates the air and 
the fuel which are supplied to two fluid passage to a fuel cell, respectively, and is beforehand 
heated by heat dissipation from a fuel cell stack. 

[0007] The solid oxide fuel cell system concerning claim 4 is equipped with the low-temperature 
heat insulator arranged in the periphery section of an elevated-temperature heat insulator in the 
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perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and an elevated-temperature heat insulator, circulates water to fluid 
passage, and manufactures a steam or warm water. 
[0008] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained based on an accompanying drawing. 

The solid oxide fuel cell structure of a system concerning the gestalt 1 of the implementation of 
this invention to gestalt 1. drawing 1 of operation is shown. It is contained inside the canister 2 
with which the fuel cell stack 1 of SOFC (solid oxide fuel cell) consists of refractory material, 
and the perimeter of a canister 2 is covered with the elevated-temperature heat insulator 3. 
Furthermore, the low-temperature heat insulator 4 is arranged in the periphery section of the 
elevated-temperature heat insulator 3, and the fluid passage 5 is formed between the elevated- 
temperature heat insulator 3 and the low-temperature heat insulator 4. The end of the fluid 
passage 5 is connected to the source of air supply which is not illustrated, and the other end is 
connected to the air input port 6 of the fuel cell stack 1. In addition, the fuel source which is not 
illustrated is connected to the fuel input port 7 of the fuel cell stack 1. 

[0009] Next, actuation of the gestalt 1 of this operation is explained. While supplying air to the 
air input port 6 of the fuel cell stack 1 as an oxidizer from the source of air supply, after carrying 
out the preheating of the fuels desulfurized from the fuel source, such as natural gas, with a 
preheater, the fuel input port 7 of the fuel cell stack 1 is supplied. Thereby, a reaction 
progresses under an about 1000-degree C elevated temperature into the fuel cell stack 1, and a 
generation of electrical energy is performed. At this time, by circulating the fluid passage 5 
formed between the elevated-temperature heat insulator 3 and the low-temperature heat 
insulator 4, the preheating of the air supplied from the source of air supply is carried out to an 
elevated temperature, and it is supplied to the air input port 6 of the fuel cell stack 1 after that 
by the heat emitted from the fuel cell stack 1. That is, the heat dissipation from the fuel cell 
stack 1 is used effective in the preheating of a supply air, heat loss is reduced, and improvement 
in the effectiveness of a system is achieved. 

[0010] In addition, when just the preheating in the fluid passage 5 is inadequate, a heat 
exchanger is prepared in the interior of the elevated-temperature heat insulator 3, and after 
carrying out the preheating of the air discharged from the fluid passage 5 further by the heat 
exchanger, the air input port 6 of the fuel cell stack 1 can also be supplied. 
[001 1] The solid oxide fuel cell structure of a system concerning the gestalt 2 of the operation 
to gestalt 2. drawing 2 of operation is shown. This system connects the other end to the fuel 
input port 7 of the fuel cell stack 1 in the system of the gestalt 1 of operation shown in drawing 
1 at the fuel source which does not illustrate the end of the fluid passage 5 instead of 
connecting the end of the fluid passage 5 to the source of air supply, and connecting the other 
end to the air input port 6 of the fuel cell stack 1. In addition, the source of air supply which is 
not illustrated is connected to the air input port 6 of the fuel cell stack 1 . 

[0012] Next, actuation of the gestalt 2 of this operation is explained. While supplying the air input 
port 6 of the fuel cell stack 1 after carrying out the preheating of the air with a preheater from 
the source of air supply, the fluid passage 5 is circulated and a fuel source to a fuel is supplied 
to the fuel input port 7 of the fuel eel! stack 1. At this time, by circulating the fluid passage 5 
formed between the elevated-temperature heat insulator 3 and the low-temperature heat 
insulator 4, the preheating of the fuel supplied from the fuel source is carried out to an elevated 
temperature, and it is supplied to the fuel input port 7 of the fuel cell stack 1 after that by the 
heat emitted from the fuel cell stack 1. That is, the heat dissipation from the fuel cell stack 1 is 
used effective in the preheating of a supply fuel, heat loss is reduced, and improvement in the 
effectiveness of a system is achieved. Thus, with the fuel and air which were supplied, a reaction 
progresses under an about 1000-degree C elevated temperature into the fuel cell stack 1, and a 
generation of electrical energy is performed. 

[0013] In addition, when just the preheating in the fluid passage 5 is inadequate, a heat 
exchanger is prepared in the interior of the elevated-temperature heat insulator 3, and after 
carrying out the preheating of the fuel discharged from the fluid passage 5 further by the heat 
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exchanger, the fuel input port 7 of the fuel cell stack 1 can also be supplied. 
[0014] The solid oxide fuel cell structure of a system concerning the gestalt 3 of the operation 
to gestalt 3. drawing 3 of operation is shown. This system forms two fluid passage 8 and 9 which 
carried out mutually-independent instead of the fluid passage 5 between the elevated- 
temperature heat insulator 3 and the low-temperature heat insulator 4 in the system of the 
gestalt 1 of operation shown in drawing 1 . The other end is connected to the fuel input port 7 of 
. the fuel cell stack 1 while the other end is connected to the air input port 6 of the fuel cell stack 
1 while connecting with the source of air supply which does not illustrate the end of one fluid 
passage 8, and connecting with the fuel source which does not illustrate the end of the fluid 
passage 9 of another side. 

[0015] Next, actuation of the gestalt 3 of this operation is explained. While circulating the fluid 
passage 8 from the source of air supply and supplying air to the air input port 6 of the fuel cell 
stack 1, the fluid passage 9 is circulated from a fuel source, and a fuel is supplied to the fuel 
input port 7 of the fuel cell stack 1. At this time, by circulating the fluid passage 8 and 9 formed 
between the elevated-temperature heat insulator 3 and the low-temperature heat insulator 4, 
respectively, the preheating of the fuel supplied from the air supplied from the source of air 
supply and a fuel source is carried out to an elevated temperature, and it is supplied to the air 
input port 6 and the fuel input port 7 of the fuel cell stack 1 after that by the heat emitted from 
the fuel cell stack 1. That is, the heat dissipation from the fuel cell stack 1 is used effective in 
the preheating of a supply air and a supply fuel, heat loss is reduced, and improvement in the 
effectiveness of a system is achieved. Thus, with the fuel and air which were supplied, a reaction 
progresses under an about 1000-degree C elevated temperature into the fuel cell stack 1, and a 
generation of electrical energy is performed. 

[0016] in addition, when just the preheating in the fluid passage 8 and 9 is inadequate While 
supplying the air input port 6 of the fuel cell stack 1 after carrying out the preheating of the air 
which prepared the air heat exchanger and the fuel heat exchanger in the interior of the 
elevated-temperature heat insulator 3, and was discharged from the fluid passage 8 further by 
the air heat exchanger After carrying out the preheating of the fuel discharged from the fluid 
passage 9 further by the fuel heat exchanger, the fuel input port 7 of the fuel cell stack 1 can 
also be supplied. 

[0017] The solid oxide fuel cell structure of a system concerning the gestalt 4 of the operation 
to gestalt 4. drawing 4 of operation is shown. In the system of the gestalt 1 of operation shown 
■ n drawing 1 , instead of connecting the end of the fluid passage 5 to the source of air supply, 
and connecting the other end to the air input port 6 of the fuel cell stack 1, it connects with the 
water source of supply which does not illustrate the end of the fluid passage 5, and this system 
takes out warm water or a steam from the other end. In addition, the source of air supply and 
fuel source which are not illustrated are connected to the air input port 6 and the fuel feed 
hopper 7 of the fuel cell stack 1 . 

[0018] Next, actuation of the gestalt 4 of this operation is explained. While supplying the air input 
port 6 of the fuel cell stack 1 after carrying out the preheating of the air with a preheater from 
the source of air supply, after carrying out the preheating of the fuel with a preheater from a fuel 
source, the fuel input port 7 of the fuel cell stack 1 is supplied. Thereby, a reaction progresses 
under an about 1000-degree C elevated temperature into the fuel cell stack 1, and a generation 
of electrical energy is performed. Here, if water is circulated to the fluid passage 5 by the water 
source of supply which is not illustrated, this water will be heated by the heat emitted from the 
fuel cell stack 1 in the fluid passage 5, and will turn into warm water, or will serve as a steam, 
and will be discharged from the fluid passage 5. That is, the heat dissipation from the fuel cell 
stack 1 can be effectively used as a warm water heater, an evaporator, or a fuel economizer, 
heat loss is reduced, and improvement in system-wide effectiveness is achieved. 
[0019] 

[Effect of the Invention] Since according to this invention it has the low-temperature heat 
insulator arranged in the periphery section of an elevated-temperature heat insulator in the 
perimeter of a canister so that fluid passage might be formed between a wrap elevated- 
temperature heat insulator and an elevated-temperature heat insulator, the air supplied to fluid 
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passage to a fuel cell, a fuel, air and a fuel, or water is circulated and the heat dissipation from a 
fuel cell stack is used effectively as explained above, improvement in the effectiveness of a 
system can be aimed at without enlarging equipment. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the solid oxide fuel cell structure of a system 
concerning the gestalt 1 of implementation of this invention. 

[Drawing 2] It is the sectional view showing the solid oxide fuel cell structure of a system 
concerning the gestalt 2 of operation. 

[Drawing 3] It is the sectional view showing the solid oxide fuel cell structure of a system 
concerning the gestalt 3 of operation. 

[Drawing 4] It is the sectional view showing the solid oxide fuel cell structure of a system 
concerning the gestalt 4 of operation. 
[Description of Notations] 

1 A fuel cell stack, 2 A canister, 3 An elevated-temperature heat insulator, 4 A low-temperature 
heat insulator, 5, 8, 9 Fluid passage, 6 Air input port, 7 Fuel input port. 



[Translation done.] 
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